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PRINCIPLE:

BD GeneOhm™ StrepB assay is a qualitative in vitro diagnostic test for the rapid detection of Group B streptococcus (GBS) DNA in vaginal/rectal specimens from prepartum or intrapartum women. The test performed on the SmartCycler® automated analyzer utilizes polymerase chain reaction (PCR) for the amplification of a cfb gene sequence of GBS recovered from clinical samples and fluorogenic target-specific hybridization for the detection of the amplified DNA.

BD GeneOhm™ StrepB assay can be used to establish GBS colonization status of prepartum and intrapartum women.

The genetic target of the BD GeneOhm™ StrepB assay is the cfb gene. This gene encodes for the CAMP factor, a diffusible extra-cellular protein which is present in virtually all GBS isolates. Detection of the CAMP factor is used for the presumptive identification of GBS by biochemical methods. Phenotypic and molecular characterizations showed that the cfb gene is well conserved within this species. Primers complementary to conserved and specific regions of the gene have been developed to amplify a 154 bp fragment of the cfb gene. 

A vaginal/rectal swab is collected and transported to the laboratory using the recommended swab with Liquid Stuart Medium (Refer to “Equipment and Materials”). The swab is placed in sample buffer to elute its content and an aliquot is transferred to the lysis tube.  Lysis occurs through a combination of chemical and physical actions and takes less than 15 minutes. A sample of the lysate is added directly to the PCR reagents contained into the SmartCycler® reaction tube, and run with the SmartCycler® instrument, a random access real-time fluorescence thermal cycler. The assay includes an internal control (IC) to detect PCR inhibitory specimens and to confirm the integrity of assay reagents.
In specimens containing GBS, the 154 bp region of the cfb gene will be amplified and detected.  Amplification of the IC, a 180-bp DNA fragment consisting of a 134-bp sequence not found in GBS flanked by the sequence of each of the two GBS-specific primers, will also take place.

The amplified DNA targets are detected with molecular beacons, a hairpin-forming single-stranded oligonucleotides labelled at one end with a quencher and at the other end with a fluorescent reporter dye (fluorophore). In the absence of target, the fluorescence is quenched. In the presence of target, the hairpin structure opens upon beacon/target hybridization, resulting in emission of fluorescence. 
For the detection of GBS amplicons, the molecular beacon contains the fluorophore FAM at the 5’ end and the non-fluorescent quencher moiety DABCYL at the opposite end of the oligonucleotide. For the detection of the IC amplicons, the molecular beacon contains the fluorophore TET at the 5’ end and the quencher DABCYL at the 3’ end. Each beacon-target hybrid fluoresces at a wavelength characteristic of the fluorophore used in the particular molecular beacon. The amount of fluorescence at any given cycle, or following cycling, depends on the amount of specific amplicons present at that time. 
The SmartCycler® instrument simultaneously monitors the fluorescence emitted by each beacon, interprets all data and at the end of the cycling program provides a final result.
SPECIMEN:

A vaginal/rectal specimen is collected and transported to the laboratory using a recommended swab with Liquid Stuart Medium. The swab is eluted in sample buffer; aliquot of the specimen is then lysed and added to PCR reagents which contain GBS-specific primers used to amplify the genetic target of the assay (cfb gene), if present.
Specimen Collection
In order to obtain an adequate specimen, the procedure for specimen collection must be followed closely.

Using the recommended swab
 with Liquid Stuart Medium, vaginal-rectal specimens are collected according to the following procedure: 
1.
Wipe away excessive amount of secretion or discharge from the vaginal area;

2.
Carefully insert the swab into the lower one-third part of the vagina, and sample secretions from the mucosa;
3.
Carefully insert the same swab, approximately 2.5 cm beyond the anal sphincter, and gently rotate to sample anal crypts; 

4.
Replace the swab in its container;

5. 
Label the container;

6.
Ship the swabs to the laboratory according to hospital standard operating procedures.  For specimens sent to a laboratory off-site, the specimen should be protected against exposure to excessive heat.

7.
At the laboratory, keep all specimens at room temperature until testing (if within 24 hours from collection).
8.  Refer to the section entitled “Storage and Handling Requirements – Collected specimens” for storage and handling.
Specimens should be kept between 2°C and 30°C during transport. Protect against freezing or exposure to excessive heat.

Specimens that can be tested within 24 hours can be kept at room temperature; If not, it is recommended that they be refrigerated. Specimens stored between 2°C and 8°C are stable for up to 6 days.
EQUIPMENT AND MATERIALS:
A. Instrumentation / Equipment
1. 
SmartCycler® 16 I-CORE® module

2. 
Microcentrifuge with SmartCycler® tube adapter (8 position)

3. 
Cold block for SmartCycler® tubes (with plastic racks)

4. 
SmartCycler® DX software, version 1.7b
5.
BBL™ CultureSwab™ Liquid Stuart (Becton Dickinson catalog no. 220099),Copan Transystem™ Liquid Stuart (Copan Italia International catalog no. 141C.USE), Copan Venturi Transystem™ Liquid Stuart (Copan Diagnostics Inc. catalog no. 141C.US), HealthLink TransPorter™ single Liquid Stuart (HealthLink catalog no. 4432)
5. 
Dry heat block for 1.5mL tubes or water bath
6. 
Vortex Genie 2 (Fisher) with microtube holder or equivalent; for processing multiple samples, adapters with multiple holding sites can be used
7. 
Micropipettors (accurate range between 1-50uL)
8. 
Sterile DNAse-free filter-blocked or positive displacement pipettor tips
9. 
Disposable gloves, powderless
10. 
Gauze

11. 
Microcentrifuge for low speed centrifugation

12. 
Ice or cooling block for 1.5mL tubes 
13. 
Stopwatch or Timer

14. Scissors

B.  Reagents

Sample buffer

Tris-EDTA buffer

Lysis tube

Glass beads

Master Mix

< 0.001% DNA polymerase complex


< 0.001% Internal Control - non-infectious DNA containing GBS primers binding sequences and a unique sequence for probe hybridization


< 0.001% primers


< 0.002% molecular probes


< 0.05% dATP, dCTP, dGTP, dTTP


Bovine serum albumin


Carbohydrate


< 0.005% non-infectious genomic DNA from Streptococcus pneumoniae
Positive control


< 0.001% DNA polymerase complex


< 0.001% Internal Control - non-infectious DNA containing GBS primers binding sequences and a unique sequence for probe hybridization


< 0.001% primers


< 0.002 % molecular probes


< 0.05% dATP, dCTP, dGTP, dTTP


Bovine serum albumin


Carbohydrate


< 0.001% non-infectious genomic GBS DNA with the cfb gene 

Negative control 


< 0.001% DNA polymerase complex


< 0.001% Internal Control - non-infectious DNA containing GBS primers binding sequences and a unique sequence for probe hybridization


< 0.001% primers


< 0.002% molecular probes


< 0.05% dATP, dCTP, dGTP, dTTP


Bovine serum albumin


Carbohydrate


< 0.005% non-infectious genomic DNA from Streptococcus pneumoniae 

Diluent 

Tris-HCl buffer


MgCl2


(NH4)2SO4
Warnings and Precautions:

This test is for in vitro diagnostic use only.
(
Do not use the kit if the safety seal is broken or if the packaging is damaged upon arrival.

(
Do not use reagents if the protective pouch is open or broken upon arrival.
(
Close protective pouches of Master Mix and Controls quickly with the zipseal after each use.
(
Do not use reagents if desiccant is not present inside Master Mix and Control pouches.
(
Do not remove desiccant from Master Mix and Control pouches.
(
Reagents are not interchangeable between lots.

(
Never pool reagents from different tubes even if they are from the same lot.

(
Do not use the reagents after their expiration date.

(
Do not interchange caps among reagents as contamination may occur and compromise test results.

(
Avoid microbial and deoxyribonuclease (DNAse) contamination of reagents when removing aliquots from tubes. The use of sterile DNAse-free disposable filter-blocked or positive displacement pipettor tips is recommended.
(
To avoid contamination of the environment with GBS amplicons, do not open the reaction tubes post-amplification.

(
Use a new tip for each specimen or reagent.

(
Performing the assay outside the time ranges recommended can produce invalid results. Assays not falling within the specified time ranges should be repeated.

(
Additional controls may be tested according to guidelines or requirements of local, state, provincial and/or federal regulations or accrediting organizations.

(
In cases where open-tube PCR tests are also conducted by the laboratory, separated and segregated working areas should be used for specimen preparation and amplification / detection activities. Supplies and equipment should be dedicated to each area and should not be moved from one area to another. Gloves must always be worn and must be changed before changing from one area to another or before manipulating lyophilized reagents.

(
Always handle specimens as if they are infectious and in accordance with safe laboratory procedures such as those described in Biosafety in Microbiological and Biomedical Laboratories1 and in the CLSI Document M29-A32.

(
Wear protective clothing and disposable gloves while handling kit reagents. Wash hands thoroughly after performing the test.

(
Do not pipet by mouth.

(
Do not smoke, drink, or eat in areas where specimens or kit reagents are being handled.

(
Dispose of unused reagents and waste in accordance with country, federal, provincial, state and local regulations.

Storage and Handling Requirements:

Collected Specimens

Specimens should be kept between 2°C and 30°C during transport. Protect against freezing or exposure to excessive heat.

Specimens that can be tested within 24 hours can be kept at room temperature; If not, it is recommended that they be refrigerated. Specimens stored between 2°C and 8°C are stable for up to 6 days.

Reagents
Note:
Storage conditions must follow the specifications written on each pouch. Tubes outside of their protective bag and unused within specified time limit should be discarded.

	Kit Component
	Master Mix and Controls (white, red or green labels)
	Lysis tube (yellow cap)
	Sample Buffer, and diluent (blue cap, and black strip label respectively)

	Sealed pouch
	Temperature
	2-25 °C
	2-25 °C
	2-25 °C

	
	Stability
	Expiration date
	Expiration date
	Expiration date

	Opened pouch a
	Temperature
	2-8 °C
	2-25 ˚Cb
	2-25 °Cb

	
	Stability
	1 monthc
	Expiration date
	2 monthsc


a
Once the original seal on the pouch is broken, carefully close the pouch with the zipseal after each use and store at 2-8°C.

b
Although these reagents can be stored at room temperature they should be kept with their accompanying reagents of the same lot at 2-8°C.

c
Provided the bag is properly closed with the zipseal after each use.

	Kit Component outside of their protective pouch
	Master Mix and Controls

(white, red or green labels)

	Not reconstituted tubes
	Temperature
	15-25 °C

	
	Stability
	2 hours


PROCEDURE: 

Specimen Preparation

Note:
One sample buffer tube (blue cap) and one lysis tube (yellow cap) are required for each specimen to be tested. Remove the required number of tubes from their protective pouches, remove the excess air and close the pouches quickly with the zipseal.

1.
Place the collection device (swab) in a sample buffer tube (blue cap).


Identify the sample buffer on the cap and/or the tube label.


2.
Break the swab stem and close the tube tightly.


Hold the swab by the stem near the rim of the tube (use gauze to minimize risks of contamination). Lift the swab a few millimeters (mm) from the bottom of the tube and bend the stem against the edge of the tube to break it. Alternative method: use clean scissors to cut the stem.  Make sure the cap will close tightly.


3.
Let stand for 5 minutes.


4.
Vortex at high speed for 15 seconds.

For processing multiple samples, adapters with multiple holding sites can be used.


5.
Transfer 50 µL of cell suspension to the lysis tube (yellow cap); close tightly.  



Use a new micropipettor tip for each specimen.

6.
Vortex at high speed for 5 minutes.


For processing multiple samples, adapters with multiple holding sites can be used. 


7.
Centrifuge the lysis tube briefly (quick spin).


At low speed for 2 to 5 seconds; to bring the content to the bottom of the tube.


8.
Heat at 95 ± 2oC for 2 minutes.


Use a dry heating block for 1.5 mL tubes or a water bath.


9.
Put the lysis tube on ice or on a cooling block.
BD GeneOhm™ StrepB Assay Procedure 

Note:
One Master Mix tube (SmartCycler® tube with a white label) is required for each specimen to be tested. One Positive control tube (red label) and one Negative control tube (green label) are required per assay run. One diluent tube (label with black strip) is required for the preparation of up to 40 PCR reactions. Remove the required number of tubes from their protective pouch, remove the excess air, and close the pouch quickly with the zipseal.
Prepare only enough SmartCycler® tubes to fill available I-CORE® modules on the SmartCycler® instrument.  

1.
Place Master Mix, Positive and Negative control tubes to be tested on the SmartCycler® cooling block.


Identify the Master Mix tube(s) (white label) on the cap with the specimen identification labels provided with the kit.  

2.
Open the Master Mix, Positive and Negative control tubes.

Hold the tube firmly by the ribbed upper portion, and lift the cap with an upward vertical movement.  Do not lift horizontally.  Avoid touching the optical detection windows at the bottom edges of the tube and the lower diamond-shaped area.

3.
Add 25 µL of Diluent (black label) to all tubes; partially close the Master Mix tubes.

Deliver the Diluent into the reservoir (upper part) of each tube. 

4.
Add 1.5 µL of each lysate to a different Master Mix tube; close the tubes tightly.

Take care not to aspirate beads when pipetting into the lysis tube.  After the addition of the specimen, pipette up and down 2-3 times in the reservoir to ensure transfer of the complete volume. Close the Lysis tube and the Master Mix tube.  Use a new micropipettor tip for each specimen. 

5.
Close the Positive and Negative control tubes.

The negative control should be the last sample prepared for a given assay (i.e. all samples run simultaneously on the SmartCycler® instrument).
6.
Centrifuge all reaction tubes for 5-10 seconds.


Use the specially adapted microcentrifuge provided with the SmartCycler® system.

7.
Keep the reaction tubes at 2-8 ºC on the SmartCycler® cooling block before loading on the instrument.


The remaining lysates should be frozen at -20 ± 5 ºC for later use, if necessary.

8.
Just before loading the tubes on the instrument, take the COOLING BLOCK WITH THE TUBES STILL IN PLACE and VORTEX UPSIDE DOWN for 5-10 seconds.

9.
Create a run with the BD GeneOhm™ StrepB assay protocol.

Refer to the SmartCycler® Dx Software Operator Manual if needed.  You should enter the identification parameters for the specimens before starting the run.

10.
Insert each reaction tube in an I-CORE® module of the SmartCycler® instrument and close the I-CORE® lid.

Place the Positive and Negative controls at their appropriate position (see the section entitled “Quality control”).  Press down all the tubes firmly into place.

11.
Start the run. 

QUALITY CONTROL:
Positive and Negative Controls
Quality control procedures are designed to monitor assay performance. The positive control is intended to monitor for substantial reagent failure. The negative control is used to detect reagent or environmental contamination (or carry-over) by either S. agalactiae or GBS amplicons. Positive and negative controls are assay controls (run controls). An invalid control invalidates the run. Finally, an internal control incorporated into each reaction mixture is intended to monitor PCR inhibition in each specimen.

One positive control and one negative control must be processed for each assay run on the SmartCycler® instrument. The software automatically assigns the position of the controls on the instrument (refer to the SmartCycler® Operator Dx Software Manual).

Specimen Processing Controls
Control strains may be tested according to guidelines or requirements of local, state and/or federal regulations or accrediting organizations. A culture of group B Streptococcus (e.g., S. agalactiae, American Type Culture Collection, ATCC 12973) or a well characterized clinical isolate of S. agalactiae may be used as a specimen processing control while a culture of Streptococcus bovis (e.g., ATCC 33317) or of any other non-group B Streptococcus may be used as an external negative control.

1. Transfer 3 colonies of 1-2 mm in size from a fresh sheep blood agar plate into 3 mL of Tryptic Soy Broth and grow to an OD of 0.6 at 600 nm.

2. Prepare serial dilutions in saline to obtain a bacterial suspension of approximately 106 CFU/mL.

3. Dip the recommended swab with Liquid Stuart Medium into the bacterial suspension.

4. Replace the swab into its container (to allow contact with the transport medium).

5. Let stand at room temperature for 5 min.

6. Process and test as a clinical specimen (Refer to sections entitled Specimen Preparation and BD GeneOhm™ StrepB Assay Procedure).

7. All specimens and controls should yield valid results (no invalid positive or negative control and no failed internal control).

This procedure may also serve as a quality control procedure for specimen collection devices. In such cases, testing should be done in triplicate according to the package insert instructions (Specimen preparation), including controls. All specimens and controls should yield valid results (no invalid positive or negative control and no failed internal control).

For general QC guidance, the user may wish to refer to CLSI MM36 and C24-A33.

INTERPRETATION OF RESULTS:
Assay Results
The decisional algorithm for the BD GeneOhm™ StrepB assay is embedded in the SmartCycler® software. Interpretation of assay results is done according to the following criteria:

	Assay result reported
	IC result reported
	Interpretation of result

	NEG
	PASS
	No GBS DNA detected, presumed negative for GBS or number of organisms may be below the limit of detection of the assay

	POS
	NA
	GBS DNA detected, presumed positive for GBS

	Unresolved
	FAIL
	Unresolved–inhibitory specimen or reagent failure

	ND
	ND
	Not determined due to I-Core® Module failure (with Warning or Error Codesd)


IC = Internal Control; NA = not applicable; ND = not determined.

dRefer to the SmartCycler® Dx Software Operator Manual for the interpretation of warning and error codes.

An invalid positive or negative control invalidates the assay run. In such cases, assay results obtained in that run are invalid and must not be reported. Invalid assay run or instrument error codes or warnings are flagged on-screen and on reports. Before reporting GBS results, always verify that the assay run is valid. Refer to the SmartCycler® Dx Software Operator Manual for printing results.
Invalid Assay Run

Using frozen lysate(s), prepare new reaction tubes for all clinical specimens within that assay run along with new control tubes.

Unresolved Specimen

Repeat testing with the corresponding specimen frozen lysate. The effect of the freeze-thaw cycle has been shown to reduce PCR inhibitory substances.

Specimen Not Determined Due to I-CORE® Module Failure

Repeat testing with the corresponding specimen frozen lysate. For the interpretation of warning or error code messages, refer to the SmartCycler® Dx Software Operator Manual.

LIMITATIONS OF THE PROCEDURE:

· Performance of this test has been established with the SmartCycler® instrument, with vaginal-rectal specimen from antepartum and intrapartum patients collected with Copan Venturi Transystem® with Liquid Stuart Medium. Therefore, this product can only be used with the SmartCycler® instrument; moreover, the use of specimen collection and transport system other than those listed in the ”Equipment and Materials” section is not recommended.  Other clinical sources have not been assessed and performance characteristics of this test are unknown on other specimen types.

· Negative test results may occur from improper specimen collection, handling or storage, presence of inhibitor, technical error, sample mix-up or because the number of organisms in the specimen is below the analytical sensitivity of the test. Careful compliance to the instructions given in the BD GeneOhm™ StrepB Package Insert and in the SmartCycler® Dx Software Operator Manual is necessary to avoid erroneous results. Use of this test should be limited to personnel trained on the procedure and on the use of the SmartCycler® instrument.

· Since detection of group B Streptococcus is dependent on the number of organisms present in the sample, reliable results are dependent on proper specimen collection, handling and storage.
· BD GeneOhm™ StrepB assay results may sometimes be unresolved or invalidated due to an invalid control, and require retesting that can result in a delay for obtaining the results. 
· False negative results may also occur due to the presence of polymerase inhibitory substances; the internal control present in the Master Mix allows the detection of such substances.
· Mutations in primer or probe binding regions may affect detection, especially when organisms are present at less than 104 organisms.  There are no published reports of GBS strains or isolates lacking the cfb gene. If such a case occurred, BD GeneOhm™ StrepB assay would yield a false negative result. No phenotypically CAMP-negative GBS isolates have been evaluated with BD GeneOhm™ StrepB assay.
· A positive test result does not necessarily indicate the presence of viable organism. It is however presumptive for the presence of group B Streptococcus. 
· Methods for culturing from the BD GeneOhm™ StrepB Sample Buffer have not been evaluated. Laboratories must validate their own culturing procedures or collect a second specimen to hold in reserve.

· Results from BD GeneOhm™ StrepB assay should be used as an adjunct to clinical observations and other information available to the physician. The test is not intended to differentiate carriers of group B Streptococcus from those with streptococcal infection. Test results may also be affected by concurrent antibiotic therapy, therefore therapeutic success or failure cannot be assessed using this test since DNA may persist following antimicrobial therapy. 
· Although there is no need for reagent preparation and the main technical operations include pipetting, good laboratory technique is essential to the proper performance of this assay. Due to the high analytical sensitivity of this test, extreme care should be taken to preserve the purity of all reagents, especially in cases where multiple aliquots are taken from a single tube. 
· Good laboratory practices and the use of gloves are recommended to avoid contamination of specimens or reagents.
Interfering Substances

Potentially interfering substances include, but are not limited to the following: amniotic fluid, meconium, blood, feces, lubricant, urine, and vaginal mucosa. The presence of excessive vaginal secretions (antepartum or intrapartum) may inhibit PCR and give unresolved results. Therefore, it is recommended that the vaginal area be wiped away prior to sampling. The presence of excessive blood may also lead to PCR inhibition and an unresolved result.
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SmartCycler® and I-CORE® are registered trademarks of Cepheid (Sunnyvale, CA).  All other marks are owned or controlled by Becton Dickinson & Co. 

This kit is sold under license from the Public Health Research Institute of the City of New York, Inc. and may be used under the PHRI patent rights only for human in vitro clinical diagnostics.

The purchase of this product allows the purchaser to use it for amplification and detection of nucleic acid sequences for providing human in vitro diagnostics.  No general patent or other license of any kind other than this specific right of use from purchase is granted hereby. 

For technical assistance, contact BD Diagnostics GeneOhm Technical Service.

  BD Diagnostics
Toll-Free:  888-GeneOhm  (436-3646)

  6146 Nancy Ridge Drive
PH:   858-334-6300

  San Diego, CA  92121
FAX: 858-334-6387






� 	This “Sample Procedure” is not intended as a substitute for your facility procedure manual, instrument manual, or reagent labeling/package insert. This “Sample Procedure” is intended as a model for use by your facility to be customized to meet the needs of your laboratory.


� 	Validated Swabs: BBL™ CultureSwab™ Liquid Stuart (Becton Dickinson catalog no. 220099),Copan Transystem™ Liquid Stuart (Copan Italia International catalog no. 141C.USE), Copan Venturi Transystem™ Liquid Stuart (Copan Diagnostics Inc. catalog no. 141C.US), HealthLink TransPorter™ single Liquid Stuart (HealthLink catalog no. 4432) 
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